The morphology of the muscle bundle in the deep layer of the anterior t emporal muscle was observed using cadavers for anatomical practice . With regard to the infratemporal crest , which is the origin of the muscle bundle, its cranial bone surface morphology was also observed , and the following results were obtained:
Introduction
The temporal muscle is a flat fan-shaped muscle;
its origin is the temporal fossa and its insertion is the coronoid process1-3). Therefore, although the deep muscle bundle in the inferior layer of the anterior muscle bundle originates from the infratemporal crest as an accessory caput of the temporal muscle, there has been no detailed observation of the morphology and attachment range. In this study, the origin, insertion, and running course of this muscle were morphometrically investigated.
Materials and Methods
Materials
We observed 97 adult anatomical cadavers, in which 10% formalin was injected into the right femoral artery immediately after reception, and immersion fixation was performed again using a rapid fixation apparatus.
The maxilla was edentulous in all cadavers, whereas the mandibular anterior roots or one mandibular tooth remained in some cadavers. Angle measurement was performed on cephalometric radiograms taken setting the auriculo-orbital plane (FH. plane) as the reference plane13) (Fig. 2) .
2) The origin and insertion, and relationship with the surrounding tissue After dissecting the surface layer of the temporal muscle and the masseter muscle from the outer surface, the zygomatic arch was amputated, and the masseter muscle was abraded toward the insertion to confirm the insertion range of the temporal muscle on the outer surface of the mandibular bone. Then, after the median sagittal section of the cranium, the median pterygoid muscle was dissected from the inside of the mandibular bone, and was abraded in its insertion in the mandibular angle. Furthermore, the mandibular bone was turned out after amputating the mandibular condyle, and the condition of the origin and insertion of the deep muscle bundle, innervation, and the relationship with the surrounding tissue were observed from the inside (Fig. 3) . between the two muscle bundles (Fig . 3-a) .
The mandibular condyle was amputated, and after turning out the mandibular bone for observation from the inside, the deep muscle bundle was abraded from the deep layer tendon. The anterior muscle bundle was Table 1 State of appearance of crista infratemporalis spine adhered to the deep muscle bundle, and part of the myofibers also entered the deep layer tendon, being inserted in the temporal muscle crest inside the mandibular ramus. During dissecting toward the insertion, fascias and tendon were found between the two muscle bundles. The two muscle bundles were easily separated, and the deep temporal nerves entered between the two muscle bundles (Fig. 3-b ).
Tendons were noted when the dissection area approached the origin of the deep muscle bundle. By removing and turning out the myofibers of the deep muscle bundle leaving the tendons, the deep temporal nerves were found distributed between the two muscle bundles (Fig. 3-c) . Furthermore, by exposing the infratemporal crest removing the tendon of origin, adhesion of the tendon of origin to the processes was confirmed ( Fig. 3-d) . The tendon of origin developed in the anterior and posterior margins (Fig. 4-a) . The tendon in the anterior margin developed in particular, and processes in the infratemporal crest were noted in 49 (90.7%) of the 54 sides in the anterior area. No processes were found in the entire areas in two of the sides (3.7%).
The shelf-shaped processes developing in the infratemporal crest could be classified into bi-spinous (W type) and flat (U type) types, and among the 52 sides with processes, the W type was observed in 32 sides (61.5%), and the U type in 20 sides (38.5%), in which V type, with a central protrusion, was noted in one side (Fig. 4-b) . Observation of processes in the craniums aged around 20 years showed that processes in the anterior area were noted in 13 (32.5%) of the 40 sides, and 25 sides (62.5%) showed no processes in the entire areas. Furthermore, among the 15 sides (37.5%) with processes, the W type was found only in four sides (Table 1 , Fig. 4 ).
2) Morphology of the insertion
The insertion of the deep muscle bundle is the temporal muscle crest inside the mandibular ramus.
Part of the anterior muscle bundle in the superficial layers over the deep muscle bundle enters the temporal muscle crest, and runs upward to the rising area of the coronoid process from the inside of the distomolar area as the deep layer tendon (Fig. 5 ).
Course and morphology of the deep muscle bundle of the temporal muscle
The mean inclination of the bilateral deep muscle bundles to the auriculo-orbital plane (FH. plane) was measurement items, no significant differences between the left and right sides were noted (Table 2) . were not performed, the anterior muscle bundle was not regarded as an independent muscle, although the muscle bundle was present in the deep area of the anterior muscle bundle of the temporal muscle.
Although our observation also showed that the muscle bundle was part of the anterior muscle bundle in the superficial layer of the temporal muscle based on its innervation, since uneven processes were formed on the bone surface according to the condition of the tendinous fibers14), it was speculated that strong force was locally applied to the infratemporal crest, developing the muscle bundle in this area like an independent muscle bundle. Therefore, we performed various measurements considering the muscle bundle to be the deep muscle bundle.
Regarding processes in the infratemporal crest
The deep muscle bundle has the tendon of origin in the infratemporal crest in all of the specimens, and the anterior area of the infratemporal crest showed marked tendinous development, in which processes were noted in more than 90% of the specimens, and in 32.5% even in young Indian craniums aged around 20
years. The posterior area of the infratemporal crest also showed comparatively well-developed tendon of origin, in which processes were observed in nearly 60% of the specimens, and in only 5% in the young Indian craniums. These findings suggested that the processes appearing in the infratemporal crest were formed with age as a muscular mechanical phenomena, showing secondary changes15). Therefore, we speculated that the processes developed both in the anterior area and in the posterior area of the infratemporal crest, showing W type bi-spinous morphology, and the central area was also involved in the formation of the processes, developing shelf-shaped protrusion of the entire infratemporal crest according to changes in the anterior and posterior areas. 
